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such a serious problem. He had always been impressed by the similarity of acute ulcerative colitis to mercurial poisoning as if the process consisted of eliminating some toxic product from the mucosa.
Dr. F. Avery Jones suggested that new treatments for colitis would have go-od results if given with enthusiasm. The patient with this chronic illness was particularly susceptible to emotional factors. This made the assessment of new remedies particularly difficult and it was important to have a control series using some similar but presumably inert preparation.
Dr. W. A. Oliver said that lIe had had a recent experience of a case of ulcerative colitis with a bad relapse lasting seven months, who failed to show any improvement with rest in bed and conservative treatment, but who responded dramatically following enthusiastic treatment with "Pepsac" (hog's stomach). Perhaps this would be an example of the control treatment with an inert powder suggested by Dr. Avery Jones. Some Observations on the Etiology and Treatment of Sprue By A. L. WINGFIELD, M.D.
THE main features of tropical sprue are flatulent dyspepsia with abdominal distension and frequent bulky, pale, frothy and fatty stools. Cheilosis, glossitis, anaxmia, and gross emaciation may be regarded as important but secondary manifestations. Clinically the primary dysfunction is a failure of intestinal absorption, while the secondary features result from deficiency of vitamins, foodstuff, or haematinic principle. Of the morbid anatomy very little is known. The classical descrintions of atrophy and dehydration of all the main viscera and of the intestines are entirely correct but apply only to extreme cases with fatal issue. Practically nothing is known of the gross anatomical or of the histological changes in the earlier stages, but the very rapid response to correct treatment leads to the supposition that no serious change of structure occurs until the disease is far advanced, and Stannus has said that there are no early pathological changes. It is unlikely that much progress will be made in this direction as there is no real occasion, or should one say excuse, for biopsy observation, and death from intercurrent conditions is uncommon. It is not possible to produce the syndrome in experimental animals.
In the matter of actiology some progress is being made. Infection is thought to play a definite part and the evidence for this cited by Galloway (1905) was reinforced by Manson-Bahr (1915) and more recently by Leishman (1945) , but convincing proof is still lacking. The importance of vitamin deficiency is evidenced by the cheilosis, glossitis, and by the response to treatment. Stannus (1942) showed that failure of phosphorylation might account for the faulty absorption of fat and of glucose, while Leishman (1945) has elaborated this interesting theory by suggesting that nicotinic acid and riboflavine, which occur in the bodv in phosphorylated form, are able to catalyse phosphorylation iand that the process of intestinal bio-svnthesis of vitamins is subject to gross interference by an infective agent. The relationship of sprue to pellagra is entirely fortuitous and there is no common aetiological factor. Chronic jejuno-ileal insufficiency as suggested by Bennett and Hardwick (1940) has a superficial attraction but does not help in elucidating the aetiology. Hurst (1942) put forward a theory that paralysis of the muscularis mucosae leads to a loss of the pumping action of the villae, but there is no acceptable evidence to support this suggestion. Radiological abnormait`ies have been much discussed but they require highly specialized interpretation and do not help either in elucidating the cause or in giving guidance as to correct treatment. The occurrence of macrocytic anaemia, even in the presence of gastric hydrochloric acid, suggests a failure of absorption of haematinic principle from the intestinal tract rather than a failure of production by the gastric mucosa. If it can be accepted that anaemia is a result only of failure of intestinal absorption of hamatinic principle, Manson-Bahr's (1941) and de Langen and Lichenstein's (1936) recognition of the many parallel features of sprue and pernicious anaemia lose some of their significance, and the similarity of the two conditions becomes logical. Present evidence seems to point to a failure of the intestinal mucosa to perform its normal function of absorption and, if this one assumption proves to be correct, all the clinical manifestations of the syndrome are to be regarded as the direct result of this one derangernent. The very rapid response to treatment points strongly to a disorder of function rather than of structure, but, for the time being, most of our ideas about -the metiology of this syndrome are based upon clinical observation unsupported by controlled experiment.
Stannus says: "There is a functional derangement of the bowel due to deficient fat absorption and not deficient fat absorption due to paralysis of the muscularis" mucosae of its wall."
This aspect requires further detailed investigation which should include comparative analysis of food intake and feecal output, and experiment to demonstrate, if possible, the response of individual manifestations of deficiency to specific therapy. I'he low blood sugar curve is said by Thaysen ( 1929) to be due to some cause other than deficient absorption but further work on this aspect of the problem is required, and Thaysen's view may prove to be incorrect.
Response to treatment with certain liver extracts supports the probability of a factor of deficiency while the occurrence of sprue in minor local epidemics gives colour to the possibility of an infective agent. The great varietv of diets advised in years gone by leads to the almost inescapable conclusion that none of them had anv specific virtue and that all of them owed their partial success to a reduction of the fat content of the diet or simply to a reduction of bulk. Certain of the diets have a high vitamin content and in ancient times the Chinese already employed liver in the treatment of sprue.
Nevertheless, vitamins, when given by mouth, have no therapeutic effect and I have frequently observed that the largest doses of nicotinic acid are tolerated without either vasomotor or digestive disturbance on the one hand, or clinical improvement on the other. It is improbable that any of the diets formerly employed had any vitamin content of specific value in this syndrome, until intestinal absorption was restored to normal.
Treatment.- Keele and Bound (1946) writing from the Sprue Research Team, Poona, describe their treatment, which was designed only to make the patient fit to travel, under the following headings:
(1) Diet: The high protein, low fat, low carbohydrate diet of Fairlev (1930, 1936) was adopted. A series of five diets compiled by Napier (1943) was used as a basis. The importance of constancy and regularity of diet was emphasized and increase was cften followed b-relapse. Nicotinic acid and sometimes riboflavine were added.
(2) Bed rest: This they regard as important.
(3) Parenteral liver they regard as unnecessary in most mild cases but "useful" in all severe cases.
I have quoted this recent paper as being, perhaps, typical of current opinion in this country but I would hasten to add that my own views are very different. Rhoads and Miller (1934) and Castle and co-workers i1935) showed that the anaemia and other symptoms of sprue all respond to liver when given as a crude extract parenterally. This observation has been proved beyond any doubt and should be the basis of all modern treatment of this syndrome.
In 1939 there came under my care a merchant captain with the fullv developed syndrome of sprue together with severe niacrocvtic anaemia. He was treated with high protein, low fat diet and large doses of anahaemin which is generally accepted as a liver extract of high anti-anzemic potencv. The patient's blood picture made a rapid improvement but his general condition deteriorated and he died after about five weeks in hospital. Autopsy showed the classical picture of dehydration vith visceral and intestinal atrophy.
Death from sprue is by no means uncommon in spite of a satisfactory blood picture and Manson-Bahr (1915) in his admirable monograph was already able to quote two such cases.
This single misfortune did something to destroy my belief in the value of diet and caused me to reconsider the place of parenteral liver therapy.
The next patient to come under my care was aged 70 and had had a previous attack of sprue two and a half years before with spontaneous remission. The stools were typical but her general condition was good. She had severe macrocytic anemia. She was treated with intramuscular injections of Hepatex T and both her stools and blood picture quickly returned to normal although she continued to take full ward diet without any restrictions.
Since that time it has been my practice to allow all patients with sprue to take a full ward diet, and to get uip when they wish. They receive crude liver injections in the form of Plexan 4 c.c. daily for one week, alternate daily for one week and twice weekly thereafter, and to this is added oral nicotinic acid 50 mg. t.d.s.
A single dose of nicotinic acid 150 mg. is given to test vasomotor and digestive reactions. So far no patient tested has complained of filushing before the beginning of treatment, while all patients have given a specific vasomotor response after treatment for two to three weeks. This observation supports the contention that crude liver quickly restores intestinal function. Nine consecutive patients have been treated in this way and the response in every case has been satisfactory. The average gain in weight has been 27 lb., varying from 13 lb. to 52 lb. Stools return to normal in about seven days and the only untoward phenomena have been pain at the site of injection and a transient cedema of the feet and legs, which generally appears in the second week, and may be due to sodium retention. Only one patient has relapsed and this onlv for a few weeks. Dr. Wilfrid Oakley has treated two patients in the same way. The first, aged 29, gained 35 lb. in two months, while the seconid gained 31 lb. in four months and when last seen was a little troubled bv constipationl.
One patient similarly treated bv another colleague has gained 29 lb. in five weeks with return of normal bowel function.
Two of my own patients call for particular comment. The first, a lady aged 51, recently home from India, presented the full syndrome of sprue with severe emaciation, and weighed only 74 lb. She had been on a fat-free diet and had had injections of liver of an unspecified brand.
She had only a moderate degree of anemia. In October 1945 she was admitted and given the treatment alreadv described of normal ward diet with injections of Plexan. Her weight to-day is 135 lb. or almost doubled. Figs. 1 and 2 are photographs of this patient taken before and after treatment. November 4, 1945 April 2 The second patient on whom I shouIld like to commenit in more detail was firs-t seen with the full syndrome by a colleaguie. He was treaited with diet, vitamins by mouth and injections of Hepatex T. He wass transferred to my care because his weight had not increased very much, and glossitis, cheilosis, and 'some looseness of the bo-wels had persisted. Oral nicotinic acid produced no reaction. He was then treated according to our present routine. The glossitis and cheilos-is disappeared within a week, his moderate antmia disappeared and he gained 9 lb. in weight in three weeks. After fourteen days, flushing occurred with 150 mg. of nicotinic acid. The response of this small series of patients to crude liver injections has cauised me to believe that diet is of little or no consequence in the treatment of sprue. It seems t.hat there is a deficiency due to a functional disorder of intestinal absorption 'which can onl be remedied by adequate parenteral. therap. With only two exceptions these patients have remained under prolonged obs-rvation, and in onlv one case has relapse occurred.
The response to Plexan may not be specific and I wish ot imply no criticism of other branded liver extracts. Nevertheless it is highly probable that Plexan contains impurities' which are of the highest valute in the treatment of spine. The next step must obviously be to try to identify the nature of the 'impurity".
The active constituent contained in liver extract is not known btt a plan has been deised which may eventually lead to its isolation, pro ided that patients become availw able for the work. It is possible that after heavy initial doses smaller and less frequent injections may prove sufficient for maintenance, and trial of this is nowv proceeding.
Comment. I believe that there is now sufficient evidence to show that sprue is a deficiency disease possibly resulting in the first place from an intestinal insfection. The subsequent course is conditionedby a functional disorter of the bowel which interferes with absorption of fat, carbohydrate and a hypothetical essential factor. Certain crude liver extracts contain a substance which restores the function of the bowel, and at the same time either permits vitamin absorption from the intestine by the process of phosphorvlation or itself provides the missing factors.
The various fractions of the vitamin B, complex have beenno used at different times, both oralli and parenterallv. It is improbable that anv of them have any specific JULY-MED.2 value in this syndrome, although their combined parenteral administration might be useful. Nevertheless crude liver is a potent source of vitamin Be complex and it is possible that an unidentified fraction may pFove to be the specific factor. The search for this "S" factor must start fronm thiose crude liver extractis which undoubtedly contain it, and will not be complete until it has been chemically identified. At the present time only Plexan has given consistent therapeutic response in iny hands but others are no doubt effective as in one of mv cases treated with Hepatex T.
If these assumptions are correct planned research should lead to the isolation of the essential factor.
Sir Philip Manson-Bahr agreed entirely with Dr. Wingfield that liver injections afforded the best means of treating tropical sprue. The cruder the preparation the better; the most favourable results had been obtained with the Bayer product of Campolon, but since the war, with Plexan which was a similar preparation. Furthermore he agreed that large continuous dosage was necessary. For controlling the diarrhcea in the earlier stages of treatment he had recently used sulphaguanidine or sulphasuxidine in 10 to 12 grammes daily doses. He agreed that the appearance of the nicotinic acid reaction was probably a good indication of the restoration of normal absorption from the small intestine. It would undoubtedly be desirable to make further observations on this point.
Dr. H. S. Stannus said that Dr. Wingfield, by emphasizing the importance 'of dosage in the treatment of sprue by crude liver extracts, had performed a valuable service. The treatment by large doses is not new, as he had stated, but the point had not always been recognized in the past and might be overlooked by younger men called upon to treat the disease.
Ideas concerning treatment should be bound up with ideas concerning pathogeny. Writing in 1942 he (Dr. Stannus) had brought forward evidence for believing that the failure in sprue lay primarily in deficient phosphorylation of fatty acids, the absorption of neutral fats being interfered with secondarily to a greater or less extent. In the latter case wasting is not a pronounced feature as in one of Dr. Wingfield's cases. The absorption of neutral fats and of fatty acids according to the "partition" theory of Alastair Frazer occurs by different methods, the two follow different paths with different destinations. This theory Dr. Stannus appl'ed to sprue. Fatty acids are phosphorylated with the formation of phospholipids before absorption takes place, neutral fats are absorbed as a fine emulsion. One believes that in crude liver extract there is a factor which like other vitamins acts as a co-enzyme--united to a specific protein, the apoenzyme, it catalyses the phosphorylation of fatty ac:ds in the bowel.
Wing Commander J. W. Paulley said that he had had the opportunity for a period of eighteen months of receiving cases of sprue invalided from the Eastern theatre of war.
Efforts had been made at a careful analysis of these cases, and one of the most notable features of this analysis had been figures of preceding intestinal infection at a rate approximating to Sir Philip Manson-Bahr's figure of 40-5% but being higher than the published figures of Leishman, and those of Keele and Bound. Working in conjunction with Squadron Leader G. J. Aitken he had carried out nicotinamide methochloride excretion tests in a small series of controls, of sprue, convalescent sprue and amoebiasis. The method used was that of Coulson, Ellinger and Holden (Biochem. J., 1944, 38, ii, 150) , and of Ellinger Benesch and Hardwick (Lancet, 1945 (ii), 197) . The result of these investigations showed, as far as they went, a deficient excretion in cases of sprue, even though the latt-er had been totally free of symptoms for three months or more, and also in amoebiasis, though the majority of the latter were not suffering from intestinal "hurry".
He mentioned these rather unexpected, though unconfirmed findings, in the discussion for what they were worth.
Dr. W. E. Cooke said that recently he had sent a patient to Dr. Wingfield who had only improved slowly on Hepatex but whose improvement on Plexan was remarkable.
Dr. Wingfield's statement that patients with sprue were put on full ward diet on admission to hospital was a practice that was not free from danger for in some patients perforation might occur. Sir Philip Manson-Bahr would concur with him that they had seen this happen.
Dr. Wingfield (in reply): I am glad to find so large a measure of agreement as to the need for large doses of crude liver. It is to be hoped that this treatment will be generally employed. The possible dangers of full diet are appreciated and in several emaciated patients a few days of milk and egg diet is needed before progress to unrestricted dietary is ordered.
